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*‘Required to provide an accurate census of nucleosynthetic
and accretion contribution from the first generation of
AGN and galaxies.

‘More specifically, to identify the progenitors of the most
massive galaxies in the local Universe.

‘Primary constraints are from SCUBA/MAMBO galaxy
counts as well as FIRAS/CIRB spectrum.

-However, 80% of the CIRB (+CXB) comes from 0<z<1.5 and
most of the mass is set in place between 0<z<2
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What Part of the Luminosity

Function is Evolving ?
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Degeneracy in Evolution Models
and Extrapolations from the bright
end of LF
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Assumptions: Galaxy SEDs
are not changlng with redshift
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PAH Spectrum: Possible
Size/Metallicity Dependence ?
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Spectral Enerqgy Distribution

*Three lines are for typical
ULIGs, LIGs and
normal/starburst galaxies
with L,p<10L

*The templates reproduce
the observed trend in mid-
to far-infrared luminosities
seen for local galaxies.

*But, dust has multiple
Temperature components.



Without knowing Dust Temperature,
cannot pinpoint Luminosity or mm-z
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Sensitivity of MIR/FIR Observations
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Sensitivity of Deep Spitzer Surveys
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The UV-slope Technique: Large

Uncertainties
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Figure 1.  (Left) The TRX = Fgp/Fyv versus § relationship of lacal
starbursts abserved by IUE (Meurer et al. 1999). Here the UV flux s

measured at Ag = 16004, and the left axis canverts IRX ta the effective
absarption A)gpo in magnitudes.

Figure 2.  (Right) The IRX-8 plot for ULIGs (trlangles) in relation
to the IUE starbursts. Here 3 and the UV flux are measured photo-
metrically thraugh the actual aor synthetic STIS bandpasses.

Meurer et al. 1999, 2000



About 50% of the
integrated MIR
luminosity comes
from regions that
are inconspicuous
at visible
wavelengths.
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Deepest 24 micron view yet with Spitzer

Chary et al. 2004
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De-blending techniques using priors
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Fig. 1— MIPFS scurees sod thelr IRAC counterparts, At left we show fouwr ecamples of IIPS
souwrees [leftrocet colwmn of 3] which appear o arise fom the combinaticn of Ao fom two or
more TR AC—deterted ok jects [riehtoveet colunm of 3], In each caze onr MIPS catalog detected
ooly & single MIPS source. whose centrold i= marked with & cross. The covert IRAC connterparts,
which sre clearly repognized by eye. fall more than 3% away and thos are mizsed by oor matching
critericn. 6.5% of the IMIPS souees In our cataloe fall Into this eategory. The ceanter coluonn shoms
the resplts of DAOFEOT fitting and suttraction of the MIFS souwree(s) nsing the IRAC positions
& prlors to constrain the npmher and location of 2ipm sonrces [Fee also Figore 5). At right. we
show four examples of the 5% of MIPS sonrces for which IRAC connterparts were s it omsatically
found by the MIFS,/TRAC catalog matching procedire.



Expected z-distribution of 24 um sources in the 20-500 uJy flux
range based on evolutionary models: Finally, LIGs at z=2.5 |
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SOFIA Ultradeep ?

* X3 longer wavelength than Spitzer/70um but x3
larger aperture as well.

Better constraints on the dust temperature and
thereby the luminosity of the MIPS sources at z<3.

Unlikely to detect a new population of sources in
continuum observations but superb spectral
capabilities between atmospheric lines.



JWST 25 um

Confusion will not be an issue

However, minimal utility in terms of dusty star-formation
since k-correction redshifts the 6.7micron PAH out of the
window.

GOODS will resolve the emission out to L* anyway.

Would like JWST to be operating up to 40 microns
because can then detect MIR dust features out to z~5
when the metallicity of the Universe was [Fe/H]=-3.5

Also, in combination with ALMA will help constrain the
bolometric dust SEDs. If anything, probably more MIR
emission (and less FIR) at these redshifts because of
smaller grain size.

However, UV luminosity density is higher => VSG dust
destruction ?



The Future of Dusty Galaxy Evolution
at 2<z<4 is really ALMA

ALMA ar Chajnantor
(Coinesy KAC)
ESUVPR Phono 144N ohApad 501 & Buropei Sorhers Obsenaieny RS

«3.5m, 60-700 um
«2007, ESA *64, 12m dishes
«150m-12 km baseline
«5000m up in Chile
eLongwards of 300 um
upto 70 GHz

«2011
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